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S PE CIFI CATION (Ref :FEM- 1729US) 

LIGHT CJU1DW HLATK, SURFACE LIGHT SOURCE DEVICE AND 
DISPLAY 

BACKGROUND 

1. Field o£ Invention 

The present invention, relates tn a light guide plate emitting light from 
an emission faee after applying direction-c.nnvftTSion within the light guide 
plate to light supplied tberp.tn sideways, and to a surface light source device 
and display employing the liffht. gniria plate. 

2. Related Art 

A well-known technique givp.fi a surface light source device that employs 
a light guide plate having an incidence enrl fanft provided by a Bide end face 
and an emission face provided by one nf two major faces (i.e. faces larger 
than end faces), wherein light ia introduced into the light guide plate 
through incidence end face, the Rurfanei light source device being applied to 
various uses such as hack-lighting for a liquid crystal display. A surface 
light source device of such a type has a basic pp.rfnrmanfifi greatly depending 
on a light guide plate employed therevn. 

A basic function of a light guide plate is tn change a propagation 
direction (roughly in parallel with an p/missinn face of the light guide plate") 
of light introduced into the light guide plate through a side end face so that 
tho light ie emitted through the emission fa hp.. Aft known well, a Simply 
transparent light guide plate without any modification is oapfl'hlft of 
deflecting light little, providing a unsatisfactory brightness The.rp.fnre any 
means for promoting emission through the emission face is required. 

The present inventor has proposed a light guide plate provided with 
so-called micro-reflectors and surfarfs light source device/LCD employing 
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the light guide plate, being disclosed in PCT/JPOQ-flUBYl (WO00-49482). 

According to this prupused prior art, a light gmde plate hay a back face 
provided with a great Dumber of micro-reflectors. A.s shown in Fig. 10, each 
micro-reflector has a first and second reflection surfaces which are a pair of 
inclined reflection surfaces to provide a valley inside. Upon re aching a 
micro-reflector and entering into a valley thereof on the way of propagation 
within the. light guide plate, tight is direction-eonvsrted mainly by inner - 
reflections effected twice. This twice effected inner reflection consist of 
two inner rp.flections, one inner reflection being effected at one of the first 
and second reflection surfaces and tho other innp.r reflection then being 
effected at the. other of the first and second reflection surfaces. 

This dJractxon -conversion produces light directed to the emission face, 
promoting emission from the emission face. A propagation direction uf light 
after being direction-converted by each micro-reflector mainly depends on 
the inclinations (i.e. spatial directions) of the first, and second reflection 
eurfaces of the micro -reflector. Therefore angular emission characteristics 
of the light guide plate as a whole can be control Iftri within a remarkable 
range by yriRans of adjusting factors such as direction distribution uf 
reflection surfaces, or arraying pattern or distribution of the micro- 
reflectors. 

According to typical designs, it is aimed that a light guide plate allows 
an emission face of the light guide plate to emit the most intensive light 
toward a generally frontal direction. Employable primary light sources for 
supplying light tn the light guide plate include a line-like light source such 
as cold cathode lamp and point-like light source such as light emitting diode, 
both being usabl« for providing a surface light source device to have an 
improved brightness. 

By the way. a known surface light cource device applied to a uar 
navigation device or the like employe a U-shaped fluorescent lamp as a 
primary iigJbt source, the U-shaped fluorescent lamp being disposed as to 
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surround a light guide plate from three directions. According tu this 
t-schnique, light supply fruni three directions causes tha total light supply 
(amount nf inputted light) to be increased, Therefore the technique is 
advantageous for realizing a high brightness. 

Ho waver, while twu of the abovo three primary light supplying 
directions in the technique are t parallel to each other, the other direction is 
generally perpendicular to the two directions. A problem arises if the 
above*mfintioned micro-reflectors arc employed in such a case where there 
are a plurality of primary light supplying direction*? including a pair of 
directions (called Direction 1 and Direction 2 for thes sake of convenience) 
perpendinuiar to each other. 

That is, if the micro -reflectors as shown in Fig. 10 are orientated to 
be fit for Direction 1, while light supplied from Direction 1 is effectively 
direction -converted and directed to an emission fare, light supplied from 
Direction 2 is not expected to be done eo. Alternatively if the xaicro- 
reflectOYR are orientated as to be fit for Direction S?, while light supplied 
from JJirp.ction 2 is effectively cmieeion-promotp.rf. light supplied from 
Direction 1 is not expected to be done go, 

it \a difficult in practice to determine a good, even if not the beet, 
orientation of micro-reflectors fitting for both Direction 1 and Direction 2 
because they are generally perpendicular to each othsr. 

OBJECT AND SUMMARY OK I NVENTION 
The thp. present invention is propocod under th& above-described 
background, aiming to pruvide an art that enables a light guide plate, 
surface light source device and display which are able to output effectively 
an illumination emission if light ia supplied through incidence faces 
provided by a plurality of end faces extending in directions generally 
perpendir.uLar to each other, 

Viewing from another standpoint, the present invention aims to pruvide 
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& tochni^ne which enables a generally frontal illumi nation emission 
effectively without a particular need of light propagation direction 
.modifying member (such as prism sheet). 

In the first place, the present invention is applied to a light guide plate 
which has an p.rnission face provided "by a major face, a back face opposite 
with the emission face and a plurality of end faces for introducing light, the 
and faces including a first end face extending in a first direction and a 
Docoud end face extending in a second direction which is generally 
perpendicular to the first directum. 

According to a feature of Lhe present invention, the hack face of the 
light guide plate is provided with not only a groat number of projection-like 
micro-reflectors and but also a great number of ridge-Kke projections for 
direction-conversion. Each of the micro-reflector© has a pair of slopes which 
moot each other as to form a ridge that gcte closer with an increasing 
distance from the first end face and extends ixi a direction generally 
perpendicular to the first direction. Bach of the ridge-like projections 
extends in a direction generally parallel with the second direction. 

This feature enables each micro-reflector to have an inner input, 
consisting of light which has by en introduced into the light guide plate 
through the first end face, from direclions falling within a certain angular 
range around a center direction perpendicular to the first direction, This 
inner input to each micro-reflector ia effectively direction-converted into an 
inner output light directed to the emission face through double, reflections 
effected by a pair of slopes of the znioro-reflector. Ac a result, thR light 
introduced into the light guide plate through the first end face is effectively 
outputted toward a generally frontal direction of the emission face. 

On the other hand, a light introduced into the light guide plate through 
the second and face if; also converted inLO an inner output light directed to 
the emission facp. due to direction-conversion effected by thp. ridge -like 
projections- Thus the. light introduced into the light guide plate through the 
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second end face is also effectively outputtod toward a generally frontal 
direction of the emission face. After all, both fluxes of light introduced intu 
the light guide plate through the first and second end facfis are outputted 
toward a generally frontal direction of the emission face. This eliminates a 
particular need nf light propagation direction modifying mam her (such as 
prism eheet) for modifying direction characteristics of the emission from the 
emission face. 

A typical mir.ro*reflector shape is like quadrangle pyramids. In a typical 
case, each ridge-like projections a pair of slopes extending in a direction 
generally parallel to the second direction, thereby uneven configurations 
being formed pp.riodically and repeatedly along a direction generally 
perpendicular to the secoad direction. 

In the next plane, the present invention ia applied to a surface light 
source device which has a light guide plato having an emission face 
provided by a major face, a back faus opposite with said emission face and a 
plurality of end fanps for introducing light, and at least one primary light 
source for supplying light to said end faces. The light guide plate is one 
featured as abovp. 

That ie, the bank face of the light guide plate ie providnri with not only a 
great number of projection-like inicro-reflectore and hut also a great 
numbor of ridge-like projections for direction-conversion ftach of the 
micro-reflectors has a pair of slopes which meet oach other as to form a 
ridge that gets cIospt with an increasing distance from the first, find face and 
extends in a direction generally perpendicular to the first direction. Kach of 
the ridge like projections extends in a direction generally parallel with the 
second direction. 

The merits of the light gfuide plate are maintained in the surface light 
source device* In othsr words. Since the micro-reflector b and nrtge-like 
projections operates pff actively, both fluxes of light introdnegd into the light 
guide plate through thp first and second end faces are outputted toward a 
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generaHy frontal direction af tho emission faca. This eliminaLtsts a particular 
neart of light propagation direction modifying member (such as prism sheet) 
for modifying direction characteristics of the emission from the emission 
face.. 

A. typical micro-reflector shape is like quadrangle pyramids. In a typical 
case, p.ach ridge-like projections a pair of slopes extending in a direction 
gemarally parallel Lu the second direction, thereby uneven configurations 
being formed periodically and repoatedly along a direction generally 
perpendicular to the sacond direction. 

Further, the present invention io applied to a display having a liquid crystal 
display panel and a surface light source device for illumination the liquid 
crystal display panel. The liquid crystal display is one featured as above. 

The merits of the surface light source devine are maintained in the 
display. In other words, since the eurfae© light source device in featured as 
abovp., the liquid crystal display ie iliuminated from a generally 
perpRndicular directum, providing a screen which looks bright as viewed 
from a frontal direction. 

BRIEF DESCRIPTION OP DRAWINGS 

Fig.1 is a plan view illustrating a back face, of a light ffuide plate 
employed in a surface light source device applied to a liquid crystal display 
of a first embodiment in accordance with the present invention; 

H'ig.2 is an exploded perspective view of the* liquid crystal display to 
which the surface light source device employing the light guide plate shown 
in Fig.l is applied: 

Fig.3a and Fig. 3b are a bide view and plan view of a micro -reflector 
formed od a hack face of the- light guide plats shown in Kig.l, respectively, 

Fig. 4 ia a graph plotting angular cmieeion characteristics in a. case 
where an illumination light is introduced though an incidence face 
corresponding to one of longer sides of the light guide plate shown in Fig.l; 
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Fig.G is a graph, plotting angular erm'ssinu characteristics in a t-a.se 
where au illumination light ie introduced though an incidence face 
corresponding to the other of the longer sides nf the light guide plate shown 
in Fig.l; 

Fig. 6 ia a graph plotting angular emission characteristics in a tiabti 
Where an illumination light ie introduced at the same time though incidence 
faces corresponding to the respective longer Aides of the light guide pla.le 
shown in Fig-1; 

Fig»7 la a graph plotting angular emission characteristics in a uaae 
where an illumination light is introduced though an incidence face 
corresponding lo one o£ shorter oidoe of the light guirie plate shown in Fig.l; 

Fig. 8 is a g*aph plotting angular emission characteristics in a case 
where an illumination light ia introduced at the same time though incidence 
faces eorrespuuding to both respective longer sides and the one shorter side 
of the light guide plate shown in Fig-1; 

Fig. 9 is a plan view illustrating a baek fi&wft of a light guide plate 
employed in a surface light oource device applied to a liquid crystal display 
of a second embodiment in accordance with the present invention; and, 

Fig- 10 is a perspective view illustrating an operation of a micru- 
reflector employed in a prior proposed art. 

EMBODIMENT 

Embodiments in accordance with the present invention are described 
below in detail with referring to tho drawings, It is notp.fi that some parts 
arp. exaggerated as required for giving saey understandings in the 
drawings. 

(i) First Embudiiuent 
Fig. 2 is an exploded perspective view of the liquid crystal display of the 
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first embodiment. A liquid crystal display 31 applied, far example, tu a car ' 
navigation device, has a liquid cryetal display panel 12 which illuminated 
from the back side by a surface light source dp.viee 13, providing an image. 
The light auurce device 13 hae a light gm'rle plate 15 and a U-shaped 
fluorescent lamp 14 disposed along three end fanes lb ISA, 1SB and 15C ul 
the light guide plate. 

The light guide plate 16 have major faces which provide an emission 
face 15D and a. "back face 15E opposite with the emission face. In this 
embodiment the back face 16E extends in parallel with the emission face 
15D except fiue-unevennces provided by micro-reflectors and ridge-like 
projections described later. Alight diffusion sheet 1H and reflection sheet 17 
are disposed along the emission face 15D and bank face I5£u respectively. 

The reflection sheet 17 made of a white sheet member reflects and 
returns a leaking light, which hac gone out from, the hack face 15E, into the 
light guide Dlate 15, thereby avoiding lose of illununnfrinn light- The litfht 
diffusion sheet 16 is made of a light permeable sheet which scatters weakly 
thft illumination light emitted from the emission face 15D. Such a weak 
scattering makes fine elements such as micro-reffaciors described later 
inconspicuous and also makes an abnormal emission, even if it is caused by 
flaws or the like in the light guide plate IS, inconspicuous! 

Further to this, the light diffucion sheet IS relaxes a fine-unevenness 
ir\ brightness, even if it appear on the emission face 151), hy means of the 
wp.ak scattering effect. Saying from another standpoint, the light diffusing 
sheet 3 6 has a function of preventing the emission face 15 of the. light guide 
plate 1 fi from being flawed, 

The tight guide nlate 15 is an transparent injeetion-moldad plain- 
plate- like member made of transparent material such as acrylic resin 
(PMMA re Bin) or cycloolefinic polymer. 

The emission face 1GD and back face 15E are shaped like rectangles T 
respectively which have a pair of longer sides providing pix\& faces 15A and 
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15B and a shorter aide providing an end faca 1 SO. In this embodiment, these 
three end faces serves a3 incidence faces (incidftncft end faces), rea^ec lively, 
along which a U-ahapcd fluorescent lamp 14 jft arranged- In general, such a 
light introduction through a plurality of end faces brings an increased light 
input to the light guide plate as compared with cases where light is 
introduced through only one end face. 

Thy emission face 15D provides a flat surface. On the other hand, the 
back face 15E is provided with a great number of projection-like micro- 
reflectors and a ridge-likc projections, A direction -conversion effect is 
illustrated in Pig, 3a and Pig. 3b which are a si rift view and backside plan 
view of a miero-refiectorj respectively. 

As understood from tho illustrations, on inner-inputting into a micro-- 
reflector 19, an illumination light L travelling witJfcon thft light guide plate 
15 is converted into an inner output light directed tn a generally frontal 
direction with respect to the emission face 15D mainly through double 
reflections. This inner output light ie outputted from the emission face 15D 
toward a fcenerally frontal direction. 

Seeing in details, the micro reflector 19 has a pair of slopes i9A and 
19B. and another pair bf slopes 19G and 19D which are* formed as to avoid 
the illumination light approaching the elopes 19A and 19H from being 
blocked, wherein these four slopes 18A, 19B, 19C and 19D *tg geometrically 
connected directly to each other to form a chape like a qxiadrangla pyramid. 

The slopes ISA and 10B are inclined as to meet each othftr and make a 
designed vertical angle. Besides* the slopes 19A and 19B provide a V-shaped 
valley getting shallower with an increasing distance from the end face ISA. 

Thus the slopes 19A and 19D are formed face -symmetrically with 
respnet to a plane which passes a ridge IDE and ie perpendiciilar to the 
emission face 15D. The ridge 1BE is inclined as to get cloeer to the back fsn.R 
IfiM with an increasing distance from the incidence face 15A, eYtanding 
generally perpendicular Lo the incidence face 15A. 
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Therefore almost all of illumination light L reaching the micro- 
reflectors 19 through the incidence face 15A does not maTce a large angle 
Willi the extending direction of tlie ridge 15E. Accordingly, light is 
introduced ssnuu Lilly in the valicyc on both sides of tbs ridge 15E. surely 
BEING GUIDED lu double and succcGcive inner reflections by one and the 
other of the slopes 19A and 19B. As a reeult, an inner output light directed 
to the emission face 10D is produced, realizing an effective amission from 
the emission face ID toward generally frontal directions thereof. 

Bach micro-reflecior 19 has another pair of slopes 19C and 19D. These 
are inclined, like the slopes lOAand 19B, as to meet each other and make a 
designed vertical angle, thereby providing a ridge 19P corresponding to the 
meeting line. The slopes 19C and 19D provide a V-shaped valley getting 
Rhallower with an increasing dietance trom the end face 15R 

This valley is formed face -symmetrically with respect tn a plane which 
passes a ridge 19F and is perpendicular to the emission face 1HTD. The ridge 
19K is inclined as to geL closer to the back face 15E with art increasing 
distance from the incidence face 1SB, extending generally perpendicular to 
f.hft incidence face 15B. 

Such a structure causes illumination light L reaching the micro- 
reflftctor 19 via the incidence face 15B to bo accepted smoothly into the 
valley formed on both aides of the- ridge 15F, And an inner output light 
directed to the emission face 15D is produced through double reflections by 
one and the otheT of the slopes 19C and 1DD, ourely leading to an effective 
emission from the emission face 1GB toward generally frontal directions 
thereof. 

After all, 

After a IK both fluxes of light introduced into tho light guide plat*, 
through thft incidence faces 15A and 15B are emitted offeetively toward $ 
generally frontal direction of the emission face 15D- 

It is noted that formation density of the micro reflectors 19 (covering 
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rata; area covered by micro-reflectors per unit area) may be adjusted 
depending on position on lite back face 15E go that a flat brightness 
distribution is obtained over the emission face 15D. Sizes of thp. micro- 
reflectors if* are preferably designed aa to be onough small to bp. hardly 
visible. 

Ja'Hrtfher. an arrdjuKamexxt of the micro-reflectors are prp.ferably 
designed so that they have no striking periodic regularity in order to 
prevent an overlapping relaliun with, other fine elements (such as Ix(JI) cells 
or wiring pattern) from generating Mire pattern, 

In the* next place, a direction conversion applied to light introducer) into 
the light guirlp. plate 15 through thy incidence face 15C ic described, A great 
attention should be paid to a fact that the incidence face 15C extends in a 
direction generally perpendicular tu both incidence faces 15A and 15.fi 
important and the micro-reflectors 19 are structured and orientated as 
above-mentirvnad, and accordingly, it is not expected that the micro- 
reflectors 19 have an effective direction conversion function. 

Therefore another direction conversion means is required for this light 
coming via the. incidence face 15C. This direction conversion means is 
provided by a great .number of ridge-like projections formod on the back face 
15E according to thq present invention. 

Referring to Kig.l, enlarged illustrations A and B show croee sections of 
the light guide plata 1ft at positions relatively close to and relatively far 
from the incidence face ISC beside a view u£ the back face 1SE of the light 
guide plate 15. Each ridgs-Hke projection 20 haw a triangular croee coction 
and extends in a direction generally perpendicular to the incidence face ISA, 
in other warde, generally parallel to the incidence faue 15C. 

This extending direction is advantageous for preventing the ridge like 
projections 20 from shining and looking like excessively bright straight 
lines, which could be caused by light that introduce through the incidence 
faces 15A and 15B. 
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In this embodiment each rid^e-like projection has a pair of siopcG 20A 
nri 2UB. The slopes 20A nd 20B extend in. a. direction generally 
perpendicular to both incidence faces ISA and 15B as shown xxx Fig.l. It 
shnuld he noted that extending flat surfaces are cut off by micro -reflectors 
at locations occupied hy them. 

TCanh slope 20A on the side relatively far from the incidence face 15C 
crvnvfcrts, directly or indirectly, an direcLiuu of illumination light LG ? which 
is introduced into the light guide plate 10 through the incidence face 15C, 
intn a direction directed to the emission face 15D after being inner-rcflcetcd 
by a elope 2GB. 

Inclination angles B A and 0 B of slopes 20A and 2GB arc designed eo 
that inner-reflections at slopes 20A and 2QB are total reflections as surely 
as possible and a main direction after being inner-reflected at a slope 20Aia 
generally frontaL 

In prfiRttaa, angle 6 A is about 45 degrees and angle 0 B is larger than 
angle. B A but smaller than 90 degree a. In this embodiment, 9 A - 45 
degrees and 9 B = 75 degrees. It is noted Lhat such angle 0 B smaller than 
90 degree can avoid the light guide plate 15 from getting thinner with 
repeated configu rations of slopes 20A. 

As descrihp.rl above, the surface light source device 13 in this 
embodiment enables not only an illumination light introduced into to the 
light guide plate 15 trough the incidence faces 15A and 15B lu be emitted as 
being promoted by the micro-reflectors 19 but also an illumination light 
introduced into to the light guidf* plate IS trough the incidence face 1GC 
extending in a direction generally perpendicular to the incidBnce faces ISA 
and 15B to be emitted as being pro-mntfcri by the ridge-like projections 20. 
Boeidcc, both emission promoting affects realize an emission generally 
frontal with respect to the emission face. 

It ie noted that the ridgft-tike projections 20 may be formed with a 
repetition pitch decreasing with an inr.rfiasing distance from the incidence 
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face 15C. If bo formed, a reduced uneveimess in brightness depending 
distance from the incidence face TbC can be obtained. 

If a liquid crystal display paTmi 12 is illuminated by such a surface light 
source device 13 as shown in Fig 2, the surface light source device IS causes 
the liquid crystal display panel J % to have a screen displaying a bright 
image which a user observes. 

It is noted that an asymmetric micro-reflector having different 
configurations on the inner input si dp. and the inner output side, may be 
employed in cases whero the incidence faces include two incidence faces ISA 
and 1SB opposing to each other as in thia frmhodiment. If so structured, two 
kinds of micro-rcflcctore may be arranged in correspondence to the 
incidence facea ISAand 1533, respectively 

In this case, howover, an accordingly increased number of micro- 
reflectors are arranged and there arises pi possibility that micro-refleelors 
shared for one incidence face affect on a propagation of light introduced 
through the other incidence face. 

Further, the increased number of micro-ret'lfttttors as above limit a n 
area usable for the slopes 20A, poeeibly causing the slopes to have a 
reduced direction convcrGion ability. In view of these matters, this 
embodiment employs symmetric micro-reflectors having the same 
configuration on th.e inner input side and the in.neT output side, 

la the next place, Figa*4 and 5 are graphs plotting angular emission 
characteristics in cases, respectively, in each of whir.h a straight-line -like 
fluorescent lamp iy arranged only at the incidence face 15A or only at the 
incidence face 1GB. Fig.G is a graph plotting angular amission 
characteristics in a ease where straight-line -like fluorescent lamps arp, 
arranged both at the incidence faces 15A and 15B, 

Further, Fi£,7 is a graph plotting angular emiaaion face characteristics 
m a case where an illumination light ie introduced though the incidence 
face 15C of the saiue light guide plate. And Fig. 8 is a graph plotting angular 
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emiseion face characteristics in a case where* an illumination light is 
introduced though all of the "both longer incidence faces irtA and 15B and 
one shorter incidence face 15C of the light guide platft. 

In the graphs of Figs. 4 to 8, an ordinate nn an ordinate axis extending 
obliquely from the left-handed bottom to the right-handed top expresses a 
direction (angle) in a plane perpendicular tn the incidence faces 15A and 
15B, and an ordinate on an ordinate axis extending ohliquely from the 
right-handed bottom to the left-handed top e3f.pre.Rpip.ft a direction (angle) in 
a plane perpendicular to tho incidence face 15C. Ad gift of U degree 
corresponding to a frontal direction in each of the plants. And, an observed 
Q light intensity (amount of light) at a point above a generally oftnte,r of the 

jl light guide plate is expressed in height of a. mesh-like hiii 

H In Uifcj first place, it is uuderatood from comparing Fig. 4 with Fig.fi that 

SI 

py fluxea of light introduced through the incidence faces 15A and IfifcS can be 

emitted with a generally equivalent directivity and intensity. 

Further to this, it is understood from Fig.6 that a siYniilt.ananus light 

introduction through both incidence faces 15A and 15 K hrings generally 
3 doubled emission. A preferential cmiooion direction is generally frontal both 

in planes perpendicular and parallel to the incidence faces 15A and IftB 
& without fail. 

Fig. 7 also shows oharacteristice which provide a preferential emission 

direction frontal both in planes perpendicular and parallel to the incidence 

faces 15A and 15B, even if rather less sharp as compared with Figs. 4 and 5. 

Fig.8 illustrates characteristics obtained by piling up the graphs of Figs. 6 

and 7. 

It is understood from Fig. 8 thai characteristics providing a preferential 
amission direction ftontal bulb iu planes perpendicular and parallel to the 
incidence faces 15A and 15B is alsu obtained in the case whore light ie 
simultaneously introduced through incidence faces 15A, 1SB and 15C. 
Besides, a very bright surface light source device can be provided by 
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employing ouch a three-direction light supply. 

(2) Socond Embodiment 

Fig,9 is a plan view illustrating a back fa fie of a light guide plate 
employed in a surface light source device applied tn a liquid crystal display 
of a second embodiment in accordance with thfi present invention. 

This embodiment cmployB a light guide plate. 2fi which has the same 
structure a.B that of the light guide plate 15 in employed in the first 
embodiment, as understood easily from a comparison with Kig.1, except that 
a fluorescent lamp 24 having a different shape and diffp.rfmtly arranged is 
employed and the light guide plate 25 has a differently structnrari hack face 
23E. 

Therefore the following description ie focused on the difference. Tn the 
first place, the fluorescent lamp 24 ie generally L-shaped, being disposed as 
to along an end face 25B corresponding to one of longer sides and along an 
adjacent end face 25C corresponding to one of starter sides. Accordingly, 
the end faces 25A and 26B provide incidence faces and light is introducer 
through the end faces 25A and 26B which oxtend perpendicularly to ea^-h 
other. 

The back face 2GE is provided with a great number of micro-reflectors 
28 and ridge-like prqjections 20 in a similar way ae compared with the .light 
guide plate 15 employed in the first embodiment. Each ridge-lite 
projections 20 has slupes 20And 20B which extend in a direction generally 
perpendicular to the incideuee face 25D and generally parallel to the 
incidence face 25C, 

Kftch micro-reflector 29 has a shape similar to that of a micro -reflector 
19 employed in the first embodiment. That is, a pair of slopes arc formed ae 
tn mfcftt each other, providing a ridge. Each micro-reflector 20 is orientated 
so that the ridge extends in a direction generally perpendicular to the 
incidence face 25B* 
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Further, an arrangement of the micrci-rp.fi actors 29 are designed SO that 
they have no striking periodic regularity. 

In this embodiment, a flux of light introduced through the incidence 
facea 25B io direction-converts d mainly hy the micro-reflectors 29 into a 
flux having a generally frontal direction, haing emitted from an emission 
face. 

On the other hand, a flux of light introduced through the incidence 
faces 26C is direction-converted wsnniy by the ridge-like protections 20 iaLu 
a flux having a generally frontal direction, being emitted from an emission 
face. Dctaile of direction conversion affected by micro-reflectors and ridge- 
like projectione are not repeated becansft they will he understood from those 
in the firat embodiment. 

(3) Modifications 

The above -de scribed embodiments rln not limit the scope of the present 
invention at all. For example, thR following modifications are allowed 
without deviating from the scopp. nf the present invention. 

(i) Micro-reflectors may be shsparl differently as compared with the 
above embodiments. The employer! symmetric shape having an equivalent 
configuration at the input side and out put side is a simply structured 
example. In come cases, asymmetrical [y shaped micro-reflectors may be 
employe d* 

Further, micro-reflectors shaped like other than auadrangle pyramids 
may be adopted. It ie eeeential that micro-re.fi sctors are able to provide a 
generally frontal emission after a direction -conversion through mainly 
double reflections at a pair of elopes. It is, bowp.ver, preferably avoided 
surely as possible to employ a shape such that. the inner incidence to the 
slopes is blocked. 

<ii) Ridge-likc projections 20 may have a rross section shaped like other 
than triangle provided by a pair of elopp.s. Kor example, only slopes 20A may 
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be formed. If do shaped, the light guide plate gets thinner gradually along a 
direction. 

(iii) A pair of elopes of each micro-rfiflactor need not always to be 
connected directly to each other. A pair nt" slopes may be connected to each 
other with a curved face interposed between tha-m so far as a practically 
enough performance is realized. A I tar-natively, a pair of slopes themselves 
may concist of curved surfaces. 

In these cases, as viewed from the. eTrnssinn face aide, top lines of the 
curved surfaces forme ridges, and micro-reflectors are orientated so that the 
ridgce extend in a direction generally perpp.nrlicular to an incidence face. 

(iv) A covering rate of micro-reflectors may be adjusted as required. 
And this adjustment may be performed through adjusting number density 
or aiisc of micro-reflectors. Both may be applied in combination at the same 
time. 

(v) In the above embodiment a pitch sLdjiistmnTit of the slopes 20A of 
the ridge like projections 20 is employed for providing a flat emission 
itttencity. However, factors sxich as snse nf a slope idUA may be adjusted 
instead of or in addition to such a pitch adjust™ a nt. In every case, such 
adjustments are prefer ably carried out. as required. 

(vi) The above embodiments are described they are applied to 
displays for a car navigation devices. Howp.vp.r, this puts no limitation, and 
the present invention may be applied to various appliances which require a 
surface -like illumination. 
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